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DETAILED ACTION 

The Amendments filed June 21, 2004 and August 10, 2004 have been entered. 
Claims 1-64 and 74-76 are withdrawn. 
Claims 65-73 are cancelled. 
Claims 77-97 are newly added. 
Claims 1-64 and 74-97 are pending. 

The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

All previous objections and rejections not set forth below have been withdrawn. 

Election/Restrictions 

Newly submitted claims 78-81 and 86-97 are directed to an invention that is 
independent or distinct fi-om the invention originally claimed for the following reasons: 

In the response filed September 23, 2003, Applicant elected without traverse 
Group VIII, claims 65-73, drawn to a transgenic plant and a method of making a 
transgenic plant. Claims 65-78 were specifically directed to a transgenic plant which is 
tolerant to a salt comprising one or more plant cells transformed with exogenous nucleic 
acid (singular) which ahers expression of a vacuolar pyrophosphatase, including AVPl or 
a homologue thereof, and a Na+/H+ antiporter, including AtNHXl or a homologue 
thereof, in the plant. Claims 68 and 69 required that AVPl be present in the plant in a 
construct wherein AVPl is operably linked to a double tandem enhancer of a 355 
promoter. Accordingly the plants of the elected invention are transformed with an 
exogenous nucleic acid encoding the vacuolar pyrophosphatase AVPl. 
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Newly submitted claims 78-81 and 86-97 are directed to transgenic plants that 
comprise constructs different from the construct used to transform the transgenic plants 
of Group VIII. The transgenic plants of newly submitted claims 78-81 and 86-97 are 
transformed with constructs that comprise a chimeric Na+/H+ antiporter gene, including 
an AtNHXl gene and including genes encoding the amino acid sequences of SEQ ID 
NOS: 1, 2 and 3 (corresponding to the AtNhxl Na+/H+ antiporter obtained from 
Arabidopsis, the HsNhe-6 Na+/H+ antiporter obtained from humans, and the ScNhxl 
Na+/H+ antiporter obtained from yeast). The transgenic plants of newly submitted claims 
78-81 and 86-97 are distinct from the plants of the elected invention because they 
comprise exogenous nucleic acids encoding Na+/H+ antiporters that differ in structure, 
function and effect from the exogenous nucleic acid encoding the vacuolar 
pyrophosphatase AVPl used to transform the transgenic plants of the elected invention. 
Accordingly examination of the transgenic plants of newly submitted claims 78-81 and 
86-97 would require separate searches directed to plants transformed with each of the 
chimeric genes encoding each of the specific Na+/H-i- antiporters recited in the claims. 

Furthermore, while originally presented claim 70 required that the exogenous 
nucleic acid used to transform the transgenic plants of the elected invention alter the 
expression of a vacuolar a Na+/H+ antiporter (and a vacuolar pyrophosphatase) in the 
plants, none of the originally submitted claims, including those nonelected, required the 
transformation of a plant with an exogenous nucleic acid that encodes a Na+/H+ 
antiporter. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
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prosecution on the merits. Accordingly, claims 78-81 and 86-97 are withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1 .142(b) and 
MPEP§ 821.03. 

Claim Objections 

Claim 77 is objected to because it is directed in part to a nonelected invention ( a 
plant transformed with a chimeric Na+/H+ antiporter gene). Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 83 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. This a new matter rejection. 

Claim 83 is drawn to the transgenic plant of claim 82 wherein the vacuolar 
pyrophosphatase gene is a plant or yeast gene. A yeast vacuolar pyrophosphatase gene 
does not find support in the specification as filed and thus constitutes new matter. 
Further, yeast vacuolar pyrophosphatase genes are not known in the art. 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 82-85 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
et al. (Proc. Natl. Acad. Sci. USA, June 1994, Vol. 91, pages 6128-6132) in view of 
Carystinos et al. (Plant Physiol. , 1995, Vol. 108, pages 641-649) and Darley et al. (Plant 
Physiol. , 1995, Vol. 109, pages 659-665), and further in view of Applicant's admitted 
prior art. 

The claims are drawn to a transgenic plant, progeny and seed having incorporated 
into its genome a chimeric vacuolar pyrophosphatase gene, including the plant vacuolar 
pyrophosphatase gene AVPl, operably linked to a 35S (CaMV) promoter double tandem 
enhancer that causes overexpression of said gene. 

Kim et al. teach that heterologous expression of a chimeric Arabidopsis AVPl 
vacuolar pyrophosphatase gene in yeast results in the production of a polypeptide that is a 
fully functional vacuolar pyrophosphatase enzyme (page 6130 Figure 1; page 6131 
Figure 3 and Table 1 ; page 6132 Figure 4). 

Kim et al. do not teach a chimeric gene in which a vacuolar pyrophosphatase 
coding sequence is operably linked to a 35 S (CaMV) promoter double tandem enhancer, 
or overexpression of a chimeric vacuolar pyrophosphatase gene in a plant. 

Carystinos et al. teach that vacuolar pyrophosphatase mRNA is increased in rice 
under anoxic conditions, and that vacuolar pyrophosphatase protein and vacuolar 
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pyrophosphatase enzyme specific activity are also increased in rice under anoxic or 
chilhng conditions (page 643 Figure 1; page 644 Figure 2; page 645 Figure 4; page 646 
Figures 5 and 6). Carystinos et al. also teach that vacuolar pyrophosphatase maybe an 
important element in survival strategies of plants under hypoxic or chilling stress (page 
649 column 2 second full paragraph). 

Darley et al. teach that vacuolar pyrophosphatase protein level and enzyme 
activity are increased in mung bean under chilling conditions (page 662 Figures 2 and 3; 
page 663 Figure 4). Darley et al. also teach that vacuolar pyrophosphatase may be 
instrumental in protecting plants against chilling damage by sustaining energization of 
the vacuolar membrane (page 664 column 2 last paragraph). 

The specification teaches at page 26 lines 20-22 that use of the double tandem 
enhancer of the 35S promoter of CaMV in plant transformation constructs for the 
expression of heterologous proteins was know in the art prior to Applicant's invention. 

Given the teaching of Kim et al. that a chimeric Arabidopsis AVPl vacuolar 
pyrophosphatase gene can be successfully expressed in yeast, it would have been prima 
facie obvious to one skilled in the art at the time the invention was made to express a 
chimeric Arabidopsis AVPl vacuolar pyrophosphatase gene in a plant under the control 
of a plant specific promoter such as the double tandem enhancer of the 35 S promoter of 
CaMV. One skilled in the art would have been motivated to do so in order to analyze the 
contribution made by elevated levels of vacuolar pyrophosphatase to plant tolerance of 
stresses such as chilling or anoxia, as suggested by Carystinos et al. and Darley et al. One 
skilled in the art would have had a reasonable expectation of success given the teaching 
of Kim et al. that the Arabidopsis AVPl vacuolar pyrophosphatase gene encodes a 
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polypeptide that is a fully functional vacuolar pyrophosphatase enzyme, and given the 
teachings of Carystinos et al. and Darley et al. with regard to the increased production 
and activity of vacuolar pyrophosphatase in plants in response to chiUing and anoxia. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Apphcant is reminded of the extension of time pohcy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated fi-om the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Remarks 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia Collins whose telephone number is (571) 272- 
0794. The examiner can normally be reached on Monday-Friday 8:45 AM -5:15 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson can be reached on (571) 272-0804. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Cynthia Collins 



AMY J. NELSON. PH.D 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 



